Ischemia triggered ATP release through Pannexin-1 channel by myocardial cells activates sympathetic fibers.
The cardiovascular system is extensively innervated by the autonomic nervous system, and the autonomic modulation including sympathetic innervation is crucial to the function of heart during normal and ischemic conditions. Severe myocardial ischemia could cause acute myocardial infarction, which is one of the leading diseases in the world. Thus studying the sympathetic modulation during ischemia could reduce the probability of myocardial infarction and further heart failure. The neurotransmitter ATP is released by myocardial cells during ischemia; however, the effect of ATP release remains elusive. We examined whether ATP released during ischemia functions as a neurotransmitter that activates sympathetic nerve in the heart. A novel technique of recording the sympathetic fiber calcium imaging in mouse cardiac tissue slices was used. We have applied the Cre/loxP system to specifically express GCaMP3, a genetically encoded calcium indicator, in the sympathetic nerve. Using this technique, we found that ATP released by myocardial cells through Pannexin-1 channel during ischemia could evoke calcium responses in cardiac sympathetic nerve fibers. Our study provides a new approach to study the cell and nerve interaction in the cardiac system, as well as a new understanding of ATP function during ischemia.